.1], of having AIDS services [OR = 18.4;, and reducing cases involving heterosexual [OR = 3.1; homosexual/bisexual [OR = 3.0;, and IDU transmission [OR = 6.6; 
Introduction
Brazil is known for the results achieved in its response to the AIDS epidemic 1, 2, 3 , as evidenced by the stabilization in the HIV infection rates and number of AIDS cases 4 , the increase in safe sex practices 5, 6 , reduction in situations involving prejudice 7 , and improvement in quality of life for persons with HIV 8 .
Various factors have been identified as responsible for achieving these results 1, 2, 9 , including the early Brazilian response, beginning in the early 1980s with the adoption of comprehensive guidelines that included universality, comprehensive care, defense of the rights of the most extensively affected groups, and participation by broad segments of society.
Another important contribution came from the organizational structure of the Unified National Health System (SUS) 1, 2, 9 . Based on decentralization (including down to the municipal level), unified managerial control at each level in the system, and social control, the structure enabled States and Municipalities to implement policies for prevention and care of sexually transmitted infections (STI) and AIDS 4, 10 . Policies implemented at the local level largely reflected initiatives by the Ministry of Health, that, since 1994, induced the strengthening of AIDS programs in areas where the epidemic was expanding significantly. This article will refer to the Ministry of Health's induction of the local re-sponse as "strategies for municipalization or expansion of the response to AIDS", a process that was implemented in two phases. The first, lasting from 1994 to 2002, was partially financed through loan agreements with the World Bank 11 , subsidizing activities by 27 State Health Departments and 151 priority Municipalities, which at the time accounted for more than 70% of the AIDS cases in Brazil.
The second phase, launched in 2003, was charaterized by the institutionalization of financing for AIDS-related activities according to the rules of the SUS. To this end, it was used as a reference so-called "Incentive Policy", which allow the transfer of additional Federal funds to the States and Municipalities. This transfer is conditioned on the implementation of specific actions and compliance with prerequisites, in the case of AIDS, for example, co-financing of activities and annual submission of Action and Target Plans approved by the Health Councils and InterManagerial Commissions 12, 13, 14 .
Since the establishment of the Incentive Policy for AIDS programs, various evaluations have been performed 12, 13, 14 , showing, among other results, an increase in the number of Municipalities included in the strategies for expansion of the response, which were selected on the basis of recommendations by the Bipartite Inter-Managerial Commissions (consisting of State and Municipal Secretaries of Health) and epidemiological relevance, defined by the number of AIDS cases, incidence rate, and population and size. There was also an increase in funds transferred by the Ministry of Health and an improvement in the management process.
Due to the short time transpired since implementation, the evaluations have not allowed more in-depth knowledge of the profile of activities and their relationship to the epidemic. 
Methodology
A evaluation study was conducted with Municipalities that had qualified for the Incentive Policy as of December 30, 2008 . These Municipalities were characterized first according to geopolitical and epidemiological indicators and health services supply. Next, the profile of the programmatic response was analyzed within the context of the Incentive, in relation to scope, inclusion of population groups, sustainability, and intervention capacity. Finally, the Municipalities included in the Policy were compared to others not included in order to observe differences in the degree of implementation of the response and trends in the epidemic.
Secondary For a profile analysis of the Municipal AIDS programs' response, the Action and Target Plans were reviewed systematically and the relevant information was categorized dichotomously according to a predefined script. Such information included: (a) the scope of the response: measured S116 Cad. Saúde Pública, Rio de Janeiro, 27 Sup 1:S114-S128, 2011
by the existence (yes/no) of targets in the Action and Target Plan, contemplating care for persons with HIV; reduction of vertical transmission of HIV and syphilis; diagnosis of HIV infection; prevention in vulnerable populations and the general population; and/or diagnosis and treatment of STI; (b) populations covered: having included targets in the area of care for persons with HIV, STI, pregnant women, and HIV-exposed children, and in the area of prevention among adult and young jail inmates, men who have sex with men, male and female sex workers, drug users, injecting drug users (IDU), transvestites and transgenders and/or other vulnerable population groups like truck drivers and indigenous peoples; (c) priority area for intervention: area (prevention/care) that received the most funds in the Action and Target Plan and have spent more resources for the general population; (d) sustainability: having allocated resources from the health departments in the areas of care and prevention; and (e) capacity for intervention in the epidemic: having invested the largest proportion of the resources in the supply of services to the population in the areas of prevention and care.
This stage of the study used cluster analysis with the K-means technique. The criterion used to select the model was the potential for interpreting the established groups, which finally consisted of four clusters (response profiles). The clusters/profiles were compared according to the Municipalities' demographic and epidemiological indicators, by means of the chi-square statistic for categorical variables, and when they were considered significant (p < 0.05), standardized residuals analysis (Zres) was used 16 . This technique allowed analyzing differences between the observed and expected values in contingency table cells, and for this study values greater than 1.96 were defined as concentration/excess of Municipalities, and values less than -1.96 were defined as absence/lack of Municipalities. In the case of continuous variables, ANOVA was used, with Bonferroni inequality to test multiple differences between means.
For comparison of the Municipalities included and not included in the Incentive, it was assumed that the Municipalities included in the strategies to expand the response to HIV had greater capacity to intervene in and control the epidemic. It was further assumed that the Municipalities with a greater supply of services for diagnosis, prevention, and care and with a reduction in AIDS cases and mortality rates had higher chance of having been included longer in the municipalization strategies. Meanwhile, the more recently included Municipalities are only associated with a greater supply of services and decrease in mortality, and not with a reduction in cases, since there has not been sufficient time to observe such a trend. The inverse situation is observed with the mortality rate, which should decrease after an increase in the supply of services.
Thus, for the analysis, the Municipalities belonging to the Incentive Policy were subdivided according to time since inclusion in the strategies to expand the response: (1) older Municipalities, included from 1994 to 1998, and (2) The statistical procedure used for comparison of Municipalities was multinomial logistic regression 17 , with the model having included all the analytical variables, which were eliminated successively, using as the criterion the descriptive significance level (p > 0.10) and the least alteration in the odds ratios.
To minimize possible confounding effects, the analysis controlled for time since the beginning of the epidemic, complexity of the health system (proportion of primary procedures), and population size. In relation to the first variable, the idea was to control the effects related to possible depletion of the number of cases due to time since the epidemic began. In the second variable, the attempt was to keep the preexisting health structures from influencing the analysis of services supply, assuming a larger number of AIDS outpatient clinics in Municipalities with a predominance of high and medium-complexity procedures, while in those with a greater preponderance of primary care there would be an expansion in diagnostic and preventive activities. Controlling for population size aimed to minimize the effects of different contexts on trends in the epidemic and services supply and also provides an indirect measure to adjust for the size of the epidemic, which tends to be larger in large cities. For evaluation of the mortality rates, hierarchical models were considered, conducted without and with the variables "HIV infection diagnosis" and "AIDS outpatient clinics". The database management and statistical analysis were done with SPSS version 16.0 for Windows (SPSS Inc., Chicago, USA).
Results
The study sample consisted of 812 Municipalities, of which 332 (40.8%) were not included and 480 (59.1%) were included in the Incentive Policy. Among the latter, 151 (18.6% of the total sample) were included in the municipalization strategies from 1994 to 98 and 329 (40.5% of the total sample) since 2003. As shown in Table 1 , the Municipalities that were included had older (20.4 years) and more complex epidemics, more cases (92.9% of the total studied), mean incidence of 24.5 per 100 thousand/inhabitants, and diversification of HIV transmission forms (84.8% with the concurrent presence of heterosexual, homosexual/bisexual, and IDU transmission).
These Municipalities also had a HDI-M (0.78) higher than the national mean and were concentrated mainly in the Southeast region and in cities with more than 100 thousand inhabitants, totaling 88% of the study population and all the State capitals. The health structure was characterized by greater per capita expenditure (R$ 191.81/ inhabitant) and a slight predominance (51.4%) of primary care among the total procedures performed under the SUS.
These characteristics were most prominent in Municipalities included from 1994 to 1998, which had the most AIDS cases, the highest mean incidence rate, and a health system that mainly performed medium and high-complexity procedures. In comparison to these Municipalities, the ones included in 2003 showed modest differences in the time since the onset of the epidemic (19.6 years) and geographic location. The most striking differences were the lower proportion both of cities with large (> 50) numbers of AIDS cases (66.6%) and cases in the IDU and vertical transmission categories (81.2% and 64.4%, respectively).
An analysis of the programmatic response in the Municipalities included in the Incentive Policy (Tables 2 and 3) showed four profiles, characterized by different degrees in the scope of the response, sustainability, capacity to intervene in the epidemic, and inclusion/exclusion of priority population groups. These response profiles were as follows: a) Profile 1, with a comprehensive and sustainable response and greater capacity for intervention: consisted of 91 Municipalities (21.3%); presented the best indicators for sustainability (51.6%) and investments in the supply of services and care for the population (100%); the group with the second best performance in reaching the set of minimum goals (82.4%), which included, concurrently, healthcare for persons with HIV, HIV diagnosis, prevention of vertical HIV transmission, and prevention in the overall population and specific groups. This was the group of Municipalities with the best separate performance in diagnosis and treatment of STI (84.6%), HIV diagnosis (100%), and prevention in specific population groups (96.7%). These cities also showed the highest inclusion of drug users (61.5%) and jail inmates (26.4%), the second highest inclusion of transvestites (17.6%), other vulnerable population groups (79.1%), and, concurrently, care for persons with HIV, STI carriers, pregnant women, and HIV-exposed children (50.5%). This group, mainly cities with 200 thousand inhabitants or more (Zres: 4.38) and The profiles analyzed here showed similar characteristics (p > 0.05) in relation to the proportion of investments in prevention (mean: 32.8%) and for the general population (mean: 48%) and targeting of activities for persons with HIV (mean: 98.1%), STI carriers (mean: 93.2%), and pregnant women and HIV-exposed children (mean: 93.2%).
The Municipalities with more comprehensive responses included a higher proportion of cities incorporated into the Incentive from 1994 to 1998 (the equivalent of 1.9 times more than those included in 2003). The latter group represented 73.2% of the Municipalities with more limited response profiles.
Comparing Municipalities that were included to those not included (Table 4) 3%) and AIDS outpatient services (87.8%) and 81.6% of the cities with HIV diagnostic services above the national average, performing 2.1 times more tests per 100 thousand inhabitants/year than the mean for the cities studied (Table 1) .
However, the fact that Municipalities included in the Incentive had a greater supply of AIDS services did not mean higher chance of performing timely diagnosis or making CD4+/CD8+ Tcell testing available at rates above the national average. Thus, the chance of showing a reduction in the mortality rate were not associated with any of the groups analyzed, except when this trend was analyzed independently of the presence of AIDS services. In this situation, the reduction in mortality was associated with the Municipalities included in 2003.
There was also no association between wider coverage of preventive activities and inclusion in the Incentive. The proportions were similar for cities included and not included in the Incentive that conducted preventive activities in more than 75% of the schools and that conducted more STI/ AIDS consultations in primary care clinics.
On the other hand, the downward trends in the number of cases among IDU (OR = 6.6; 95%CI: 2.9-14.9) and due to sexual transmission, whether heterosexual (OR = 3.1; 95%CI: 1.4-7.3) or homosexual/bisexual (OR = 3.0; 95%CI: 1.4-6.2), were more closely associated with the Municipalities included from 1994 to 1998. For the Municipalities included in 2003, the only related downward trend was in IDUs, but with lower odds (OR = 2.4; 95%CI: 1.5-3.7) (Figure 1 ). The Municipalities with a reduction in cases due to blood transfusions and vertical transmission did not show an association with any of the groups analyzed, independently of the year in which they were included. There were important proportions of Municipalities with upward trends in cases due to vertical transmission (31.2%) and transfusions (17.4%).
Discussion
The strategies the municipalization contributed to the induction of profiles in response to the AIDS epidemic that were different in their scope, degrees of inclusion of population groups, sus-tainability, and capacity to intervene in the epidemic. The most comprehensive profiles were associated with the Municipalities that have been included longer in the processes to expand the response, and they in turn showed the best results in the supply of services and the reduction of cases among heterosexuals, homosexuals/bisexuals, and IDU. Meanwhile, the municipalization strategies were not associated with wider coverage of preventive activities or reduction in mortality or AIDS cases due to vertical transmission or transfusions.
These findings should be interpreted with the study's limitations in mind. Due to the study design and the specificities of its object, it is not possible to establish exclusive causal relations between the municipalization process, the greater supply of services, and changes in epidemiological trends. First, the development of actions and the epidemic's behavior result from multiple factors and the work of numerous government institutions and civil society organizations in more than 25 years of response to AIDS 1,2,9 . Municipalization is one of these factors, making an important contribution to the expansion and consolidation of the response by encouraging States and Municipalities to organize and finance their programs.
Second, the analysis of the effects of municipalization on the epidemiological trends was based on AIDS cases, while the long latency of HIV infection tends to make this measurement Table 4 Crude and adjusted odds ratios according to multinomial logistic regression of epidemiological and health services indicators in the Municipalities included in 
S124
Cad. Saúde Pública, Rio de Janeiro, 27 Sup 1:S114-S128, 2011 Figure 1 Time trend in the mean number of AIDS cases reported in Municipalities included and not included in the Ministry of Health's municipalization strategies, according to transmission category. Brazil, 1998 Brazil, -2006 Brazil, . 1987 Brazil, 1988 Brazil, 1989 Brazil, 1990 Brazil, 1991 Brazil, 1992 Brazil, 1993 Brazil, 1994 Brazil, 1995 Brazil, 1996 Brazil, 1997 Brazil, 1998 Brazil, 1999 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 imprecise. Thus, at one extreme, one might suppose that the reduction in the number of AIDS cases observed since 1997 was entirely associated with the infections that failed to occur prior to that year, rather than to the interventions promoted by municipalization. However, the current study's findings allow us to point in a different direction, namely that there is a clear hierarchy in the chances of the municipalities show a downward trend in cases, according to the time of inclusion in the mucipalization strategies. Thus, Municipalities that were not included showed upward trends and those included from 1994 to 1998 tended to be associated with a reduction in cases. This fact allows us to suppose that if the reduction in cases began prior to the municipalization strategies, it was expanded and intensified after this event, and its effects will be felt more strongly over time.
This finding is also reinforced by other aspects. The chance are significant that an important share of the cases were averted during the period analyzed. Various studies indicate that the mean time between infection and development of AIDS varies from 7 to 11 years, with slightly more than half of the cases of HIV infection presenting the disease before this time 18 . Importantly, some of these studies adopt a definition of AIDS (CD4+/CD8+ T-cell count < 200cells/mm 3 ) with lower sensitivity than the Brazilian definition (CD4+/CD8+ T-cell count < 350cells/mm 3 ), thus leading to later identification of cases 19 .
Furthermore, none of the Municipalities that showed a reduction in cases in heterosexuals had displayed this trend before 1998. Among those with a reduction in homosexuals, this proportion was 16.5%, and more than one-third had been included in municipalization since 1994.
Finally, the analysis was adjusted for factors that could intervene in the understanding of the association between a downward trend in cases and municipalization, like the epidemic's maturity, the response influenced by greater complexity in the health system, and the existence of different contexts of vulnerability due to the municipality's size.
An important part of the positive results in Brazil's AIDS policy may be related to the Municipalities with more comprehensive response profiles, which include an important share of the cities incorporated into the municipalization strategies from 1994 to 1998 and the largest proportion of AIDS cases that occurred during the period analyzed. These profiles are close to those of successful experiences in various parts of the world 20 and the guidelines for the Brazilian response 1, 2, 9 , while differing from the other Municipalities because they present characteristics with a more balanced combination of scope, inclusion of specific population groups, sustainability, and greater capacity to intervene in the epidemic, due to actions targeting the population with the highest prevalence and major investments in the provision of services.
The structuring of the response to AIDS in Brazil may also help understand the lack of association between municipalization and the reduction in cases due to vertical transmission or transfusions. The reduction in these transmission categories was significant throughout Brazil due to structural changes 1,9 that encompassed Municipalities both included and not included in municipalization. In the case of transmission by blood and blood products, the implementation of the national policy in the 1980s 9,21 banned commercialization of the blood, stimulated the implementation of transfusion centers, and introduced mandatory serological screening of donations. As for vertical transmission, since 2000, mandatory diagnosis and treatment of HIV infection was incorporated nationwide into the prenatal, childbirth, and postpartum services system, thus facilitating the decrease in motherto-child transmission 22, 23 .
Importantly, these problems have still not been overcome. The residual risk of transfusionrelated HIV infection remains greater in Brazil than in high-income countries 24 , due largely to persistent reliance on blood banks for HIV testing (blood banks are the main source of HIV testing among Brazilian men) 25 . As for vertical transmission, the Brazilian results are inferior to those of some other middle-income countries like Argentina, Botswana, and Thailand 26 . Brazil's coverage is estimated at around 40%, depending on the region of the country 27, 28 , thus meaning a missed opportunity to avert cases (on the order of 56%) 30 . Greater prioritization of these issues by the Incentive Policy is needed to help reverse this situation.
The study showed strong capacity by municipalization policies to induce the implementation of services and to strengthen the local health system. However, this structure was not associated with greater reduction of mortality rates. One hypothesis is that the services in Municipalities included in the Incentive are acting as references for treatment of persons with HIV residing in Municipalities not included, thereby contributing to the homogenization of the reduction in mortality rates. The "regionalization" of care is characteristic of the Brazilian health system in the treatment of more complex diseases, as discussed previously 30 .
However, when the analysis was adjusted for the existence of services, the Municipalities in-cluded in 2003 showed higher chance of reducing mortality. This could reflect the incorporation of new technologies in the initial phases of the Incentive, with a positive impact on quality of care for persons with HIV. On this assumption, the impact of the incorporation of new technologies on mortality probably occurred earlier in the Municipalities included from 1994 to 1998.
A similar capacity to induce the expansion of healthcare serves was not observed in the area of prevention. This situation was unexpected, given that the guidelines for the Brazilian response and the Incentive Policy ascribe equal importance to prevention and care. The lower degree of development of prevention activities has been discussed previously 10 and may relate partially to the characteristics of the Brazilian health system, which shows incipient coverage in primary care in large cities 31 , where the epidemic is concentrated, and the lower priority of health promotion activities as compared to individual patient care.
In prevention, the analysis of the response profile for Municipalities included under the Incentive revealed the exclusion of population groups with the highest HIV prevalence (and this was true, to varying degrees, in Municipalities with more limited as well as more comprehensive responses). This issue clearly revealed a mismatch between the characteristics of the response by the Municipalities, emphasizing measures for the general population, and the epidemic's profile, heavily concentrated in specific groups like IDU and homosexuals/bisexuals, who show a significantly higher risk of infection than the general population 31 .
These population groups have repeatedly been excluded from the response to the epidemic in various contexts in Latin America, Asia, and Africa 20 , due to numerous situations of prejudice that create barriers against access to health promotion activities 7, 20 . Once these obstacles are overcome, the Brazilian results should be more significant.
Fifty-four Municipalities were not included in the analysis of the response profile, since they were incorporated into the Incentive after 2006. These Municipalities typically had smaller epidemics and small to medium-sized populations, similar to the cities with more limited response profiles. One can assume that the inclusion of these Municipalities in the response profile model would not alter the findings, since no significant changes occurred between 2007 and 2008 in the Incentive Policy's guidelines.
In short, this study's findings showed that induction of the response through the transfer of Federal funds and the establishment of technical guidelines strengthens decentralized health structures, which to a greater or lesser degree foster more effective control of the epidemic: more comprehensive responses are associated with the best results. However, limitations to the response, especially in the area of prevention, minimize the actions' impact and should be the object of further intervention. 
Resumo

